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Why a LIMS

« Data Integrity

— Protocol management (what was done)
— Secure storage (what resulted)
— Integrated QA/QC (how reliable)

« Data Communication

— Electronic storage
— APIs
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FCCC LIMS Projects

* Existing LIMS for Flow Cytometry
— Web based Experimental Design
— XML Communication to BD FACSVantage
— Manual Web Link to BD FACScan (or other)

* Developing LIMS for Proteomics

— Based on caLIMS

— Initial Workflow and Data Schema
Completed
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FCCC Data Pipelines

 FGDP (Bioinformatics, 20, 282, 2004)
— Web based microarray analysis
— Automated simultaneous analyses
— Java component architecture

o ASAP (Bioinformatics, 19, 675, 2003)

— Automated retrieval and piping of web data

— mySQL with automated Perl script
generation
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Development Plan

 Proteomics LIMS

— Deploy initial database (done)

— Work with researchers to provide minimally
invasive integration with workflow

— Refine through user feedback
* Links to Data and Annotation Pipelines

— Automated QC/QA through pipeline
— Automated updating of annotations
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Component Architecture

e LIMS

— JSP for web interactions
— JDBC for database connectivity
— Multiplatform, multidatabase development

- FGDP

— OO design patterns, easy module creation
— Open source, share modules or package
— Implements several TIGR MEV modules
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Architecture and Vocabularies

 Linking Systems and Data

— XML and APIs for data sharing
— Enable stable links between systems

* |dentified Need for Vocabulary

— Desire to link basic and clinical data
(melanoma cell line to melanoma tumor)

— Exploring limited vocabularies now
— Need input from Vocabulary Group

Bioinformatics Fox Chase Cancer Cen

ter



rotLIMS Data Flow

Raw Sample (Info from Tables 1 &

Prepared Sample (Info from Table

Image: 4/ gel
(Associate with Gel objects)

NMassSpecPlate

MassSpecProtocol

jelSpot object
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rotLIMS Sample Schema

SAMPLE_INFO

AMPLE_TVPE

SAMPLE_RAW

Fm——————1

MPLE_ID {
D (Fk

SAMPLE_GEL

IMAGE
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Development Plan

» Update Schema and Workflow
— Work with adopters to generalize LIMS
— Plan for additional data types

* Develop Interface

— Work with adopters and FCCC researchers

— lterative development through matched
development and production servers

* Example of flowLIMS
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flowLIMS

DiVa Q { . w FACScan
i

Flow Cytometer “- . Flow Cytometer

. — e e G

@
1 4‘/

DiVaPC FACScan Mac

protocol info
Oracle experiment info

‘__________

A m

Web Clients: protocol creation and FlowJo
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Interface

Project Page
after LDAP Login

\

ProjectLevelq)  idlagy

User: Ochs, Dr. Michael u Tue, Feb 17, 2004

New Project: | “Create “Search Protocal | " search Experiment

Showing results 1 through 2 out of 2 total Show Results in Blocks

Project Name Project Owner | Colaborating Users Actions

flowLIMS Demo | Ochs, Dr. Michael _

Options include creating
interactive, flexible groups
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Users set up I nte rfaCe

cell types and stains
that they routinely use

I%\}”L -1"1-_'_\' l'lill-". '“ ' “
User: Ochs, Dr. Michael a Tue. Feb 17, 2004

Plate for test2

Stains:

=

—

e

-
A
B
c
b
E
F
G
Hi

Virtual pipetting allows users After pipeFtipg, users
to easily layout experiment can see what 1s 1n each well

Bioinformatics Fox Chase Cancer Center



Experiments can be

I nte rface published or private

X ¥ Projectl.eusly,
< FOX CHASE _Backy | ohislng
User: Ochs, Dr. Michael m Tue. Feb 17. 2004

Search Protocol Search Experiment Copy to project... = H oK

Project:
Showing results | through 10 out of 96 total

Test Alt Compensation

M2ic-transfectants-for WB Wen, Li-Jun m

2022004 | cxerment 165
MuKTest 012904 Rowley, Benjamin | 01/29/2004 | experiment

JssvoLoIGH m—r—

First Previous Next Last

Automatic generation and
downloading of Additional files can

FlowJo Summary Files be added to system
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flowLIMS Schema

LAR FPROTOCOL

CELL_TYFE

FL_SAMPLE

F PROTOCOL_ID
FROTOCOL_NAME
PERSON_ID
DATE_CR
STEZE X
SIEZE ¥
ACTIVE

HUMEEER
VARCHARZ (256
VARCHARZ (50)
DATE

HUMEER
HUMEEFE.
HUMEER

EXFPERIMENT

CELL_ID
CELL_HNAME

NUMEEE
VARCHARZ (100)
FERSON_ID  VARCHAR (50)
ACTIVE NUMEER
DESCRIFTION VARCHARZ(300)

FI,_ SAMPLE_ID

F SEMPLE_ ID
FL_ID

t STATH_HAME

HUMEEER
HUMEER
VARCHARZ {100
VARCHAR (100}

LAE SAMPLE

STAIN

EXFERIMENT ID
DATE_EXEC
DATE_UPD
PERSON_ID
INTERFACE
PROTOCOL_ID
PROTOCOL_HAME
SIZE_X

SIZE_Y
ALTERED
ACTIVE
PUBLISHED

HUMEERE
DATE
DATE
VARCHARZ (50)
VARCHARZ (256)
HUMEEE.
VARCHARZ (256)
HUMEEE.
HUMEEER
HUMEER
HUMEEER
HUMEER

SEMPLE_ID
COLUMN_HUM
ROW_HUM

HUMEBER
VARCHARZ (5)
VARCHARZ (5}

— CELL_NAME VARCHARZ (1003
— PROTOCOL_ID  HUMEER

EXPERIMENT_ID NUMBER
HEADER. VARCHARZ (1000)
HEME VERCHARZ [100)

TABLE EKEY

STAIN_ID HUMEER

- STATH NAME VARCHARE (100)
DESCRIPTION VARCHARZ (300)
PERSCON_ID
ACTIVE

- FL_ID

FLUOROCHROME

FLOW_FPROJ_COMTAINER

FLOW_PROJECT_ID

EXFERIMENT_ID
FROTOCOL_ID

HUMEER

KEY NAME VARCHARZ (100)
KEY_VALUE HWUMBER

FFL_ID VARCHER (100}
DESCRIPTION WVARCHARZ (3007
POSITION HUMBER

FLOW_FPEREOJECT

HUMEBER
HUMEBER

FLOW_FROJECT ID  HNUMBER
FLOW_PROJECT_WAME VARCHAR(Z25E)

FROJ_COLLABORATORS

FLOW_FPEROJECT ID HUMEBER

PERS0ON_ID VARCHAEZ [ 50)

FERSOHN_ID

VARCHARZ (50)

LIMS FERSOHN

FERSON_ID
FULL_MHAME

VARCHARE [ 50)
VARCHARZZEE)
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FGDP

« Automated, multiple, simultaneous
analyses of functional genomics data

» Java based using RMI for distribution

* Plan to use for QA/QC as well as data
analysis for Proteomics LIMS
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FileReader

WaveRead

ImageQuantifier .

Protate image()
%grid image()
Pquantify signal()

Yabstract image quantifie...
@quantify backgrount...

ImageneParser

[ DataParser .
= | ®parse mean signal()

®parse median signe...
@parse background()

DataCleaner

@abstract clean()
“remove background()
®remove flagged dat....

s | FlatClean |  LOESSClean | | LineClean | | LinRegionClean
Core Orchestator

(from Analysis Model) VERAandSAM
StatisticsTaker - %calc confidence values()

@abstract stats take... T
|

®calc median()
“calc std dev()

DataFilter [ EmptyFitter MeanStats

Ir .
@abstract data filte... @pass all dat... ‘E::g g:‘iﬂ(\)’()
PatternRecogonizer
RangeFilter
@abstract recognitior...
7 “filter low confidence dat...
®renormalize data()

| BayesianDecomposition | SelfOrganizingMap QTClust | PrincipalComponentAnaysis |

File: /home/bicinfo/idgrant/rose/fgdp/igdp.mdl  Mon May 6 12:20:11 2002 Class Diagram: Logical View / Core Class Diagram Page 1
Bioinformatics

Models Data Flow

Parsing/Image Analysis

Normalization

Statistical Analysis

Filtering

Pattern Recognition

Image Generation

Output Parsing
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funcfional genomics dafa pipeline

Results | Help | Logout |
1. Files . 2 Modules | 3.Filters | 4. Options 5. Launch |
v

Modules selected:

|Keep Flagged  True _ False

LOESS Fit |Dim Point Mode | Floor all =

Data Clean Params: - :
P [Module 1] i |Fl00r factor | 1.6 Enter a real number

|Smr.mlhing Parameter | 0.9 " Enter a real number

Statistics Basic Stats Params: |Mcan or Median | Mean &) ‘

[Module 1]

|SL{J|‘J|‘Jing Change Value | 0.001 ~ Enter a real aumber

VERA and SAM|, —— = R
Statistics [Module 1] Params: |M¢1x Iterations 500 Enter an integer

|Min [terations | 300 " Enter an integer

Cast Clustf |DF | Pearson Correllation Coefficient | 5 | ‘

Clustering . | '
[Module 1] |lhre.~ihh0|d | 0.9 =

Pearson Correllation Coefficient
Casine

ClustFCCC . - Euclidean Distance
EJM:IE 1] Params: | |diameter | Dot Product

Min Cluster S1a

Clustering

Uncentered Pearson
Pearson Squared
Manhattan Distance
F Pears Spearman Rank
K-Means - | Kendall's Tau

Clustering [Module 1] || |iterations | zoo _ Mutual Informatien

clusters || & Enter an integer

Warning: I either Filtering or Pattern Recognitionhas no modules selected, neither of them will run.

‘Jeritv. Reset.
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Data Cleanup

[Modute:

[LoEss Eir

Params:

Eeeep Flageed:
i Point Mode:
Floar tactar:

Smoathing Parameter:

W

Statistics

Module: |[VERA and SAM

Params:

Stopping Chunge

Max Dterations:

Min Derations:

Value

Filtering

Clustering

| my Filter

[Module:

[cast Clusu

| Mlodule: | Params:

|M|n( hange L-'|I|-.'r| Factor: 1.1

Params:

DE: 1

threshhold: 0.8

Muodule:

LOESS Fit

Params:

Eccep Flag
i Point Maode:

Floar tactar:

Smaoathing Parameter: 0.4

Muodule:

VERA and SAM

Params:

Max Dterations:

Min Herations:

Stopping Change

| my Filter

| Mlodule: | Params:

|M|n( hange L-'|I|-.'r| Factor: 1.1

[Modute:

LOESS Fit

Params:

Eccep Fla
Dhrn Point Maode:

Floar tactor:

Smoothing Parameter: 0.8

Muodule:

VERA and SAM

Params:

Stopping Chang

Max Dterations:

Min Herations:

Muodule:

IO st OO0

Params:

[

dinmeter:

Min Cluster Siee

1

0.2

1 5

| my Filter

| Mlodule: | Params:

|.'\.[|n( Thange I.-'|II-.'r| Factor: 1.1

[Modute:

LOESS Fit

Params:

Eeep Fla
i Point Maode:

Flaar tactar:

[Modute:

[Basic Stats

||'.l|‘.l|l|-«.

: | Mean or Median:

Smoothing Parameter: 0.8

Muodule:

LOESS Fit

Params:

Eeep Flagzed:
Dhrn Point Maode:

Flaar tactor:

Mudule:

E-Means

Params:

[ 1

Herations: 200

clusters:

| my Filter

Muodule:

Cast Clustl

| Mlodule: | Params:

|.'\[|n( Thange I.-'|II-.'r| Factor: 1.1

Params:

DE: 1
threshhaold: 0.4

[Modute:

[Basic Stats

|I'.L|'.l|||-.

: | Mean or Median:

miin

Smoothing Parameter: 0.8

[Modute:

LOESS Fit

Params:

Eeep Flagzed:
Lrirn Point Maode:

Flaar tactar:

| my Filter

| Mloduale: | Params:

|.'\[|n( hange I.-'|II-.'r| Factor: 1.1

[Modute:

[Basic Stars

|I'.L|'.l|||-.

: | Mean or Median:

min

Smoothing Parameter: 0.8
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Data Cleanup

Statistics

Mudule:

|£J'J ClustBHC0C

Params:

L

dinmeter:

Min Cluster Siee

1

0.2

15

| my Filter

| Module: | Params:

|.'\[|n( hange I.-'|II-.'r| Factor: 1.1

Filtering

Mudule:

K-Means

Params:

L 1
erations: 200

clusters: H

Clustering

Fox Chase Cancer Center



LIMS and Pipelines

* Open Source (Components)

— Either GNU GPL or LPL
— Full Documentation and Support

* Integration with Adopters

— Feedback required for Development

— Group Expertise in Science and Software

* Integration with Working Groups
— Vocabularies
— Architecture
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Development Team

Jeffrey Grant, Architect

* Yue Zhang, Sr. Programmer
Elizabeth Goralczyk, Sr. Prog/Analyst
Michael Slifker, Sr. Prog/Analyst
Luke Somers, Prog/Analyst

Olga

chuvatkina, Prog/Analyst
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